Background
Carbohydrates can be divided into complex carbohydrates (oligosachrydy, polysaccharides) and simple carbohydrates (monosaccharides and disaccharides). There are two types of carbohydrates in terms of their importance in the diet. These are added sugars (sugars added to a food in the manufacture and production process, such as sucrose, fructose, glucose) and starch hydrolysates (e.g., high fructose or glucose syrups) [1] .
Carbohydrates are the main source of the energy requirements of the body and determine the proper functioning of the brain. Glucose is an energy material for the brain. Excessive consumption of simple sugars can contribute to the development of diet-related diseases, among others, obesity and diabetes [2] . The fruits, vegetables, fruit and vegetable juices, dairy products are the main source of simple sugars in the diet. Sugars are often added during the technological process, especially saccharose. This simple sugar is added to the carbonated soft drinks, sweets and pastry products [2, 3] .
A high intake of simple sugars by young adults most likely is the result of frequent consumption of highly processed foods (eg, pastry products), sweetened soft drinks and sweets [3, 4, 5] . This is related to incorrect eating behaviour. The excessive intake of simple sugars may contribute to the development of overweight and obesity. Overweight and obesity are associated with many medical complications, particularly cardiologic and metabolic disorders [5, 6, 7] .
Currently, there are a number of educational campaigns regarding the healthy diet. Most of these programs are meant to increase nutrition knowledge in the population and prevent the development of diet-related diseases. Some of them are conducted on the Internet [8] .
The one of the key problems of modern science of healthy humans is identification of factors that can contribute directly and indirectly to the development incorrect eating habits. This approach requires the integration connections achievements of many sciences, including psychology, health promotion and medicine.
The human's emotional state may be one of the factors which affect the intake of carbohydrates, especially simple sugars. There are a number of studies which have shown relationship between emotions and food consumption [9, 10, 11] . The analysis of the relationship between positive emotional state and eating behaviour was not tested too often.
There is a perception in literature that emotional eating concerns food consumption under the influence of negative emotions [12] . This theory did not include or discard the importance of positive emotions in the eating habits. It persisted for many years. Many studies have identified negative and positive emotions as opposed to the dimensions of the same continuum. It is a wrong assumption. Low severity of negative emotions does not mean a high concentration of positive emotions.
According to the concept by D. Watson and A. Teliega positive and negative feelings should be considered as two independent dimensions. The authors point out that emotions may relate to the current situation (current emotional state) or be predisposed to experiencing the emotions with the specified character (relatively stable emotional traits). The differentiation of these dimensions is important in terms of personality and / or temperament profile analysis. And also, it has an impact on mental health and somatic [13] .
A better understanding of the role of emotions in the eating behaviour needs of differentiation of the current emotional state and relatively stable emotional characteristics. The differentiation of relationship eating habits and current affective states on the one hand and relatively constant emotional characteristics on the other hand becomes essential in this context.
The purpose of this study is to analyze the relationship between consumption of selected groups of foods rich in carbohydrates -especially in simple sugars and glycogen-and the current emotional states on the one hand and relatively constant emotional traits on the other hand among young adults. This article is meant to define the role of emotional states and characteristics in eating behaviour. Positive and negative emotions were included in this study.
We formulated the following research hypotheses in relation to the basic aim of this research: The relationship between emotional state and...
A theoretical model of the relationship between the consumption of foods rich in carbohydrates -especially in simple sugars and glycogen -and the current emotional state on the one hand and relatively constant emotional traits on the other hand was developed. According to this model relatively constant emotional characteristics affect the emotional expression of the current emotional state, which may affect the frequency of consumption of foods rich in carbohydrates. The relatively constant emotional characteristics can also have a direct impact on the frequency of products containing sugars consumption (Scheme 1). We assumed an equivalent impact both relatively constant positive and negative emotional characteristics in our model. This is an innovation of this study. 
Material and methods
The study group consisted of 120 purposefully chosen respondents (60 were female and 60 were male). The subjects were recruited from patients who were:
1. Age between 18 and 40. This criterion was developed based on Erikson's psychosocial development concept. This is the period in which the individual personality is already formed. 2. Gender. 3. Gave informed consent to be part of the study. All patients gave informed consent. 4. Body mass index BMI (Body Mass Index) in the normal range (ie, 18,9-24, 9kg/m2). The BMI was calculated and interpreted in accordance with the guidelines of the WHO (World Health Organization). The research questionnaire method combined with prospective technique for the assessment diet was used in research. The research was conducted from the perspective of respondents involved in the project. Two research tools were used:
1. The Scale of Positive and Negative Feelings -SUPINE by David Watson and Lee Anna Clark in Polish adaptation by Piotr Brzozowski, 2. Food Intake Frequency Questionnaire (FQQ) by Lidia Wądołowska. The Scale of Positive and Negative Feelings -SUPINE by David Watson and Lee Anna Clark in Polish adaptation by Piotr Brzozowski was used in study. SUPINE tool is used to measure the intensity of negative and positive emotions. It is designed to measure the current emotional states and permanent emotional features. It has four different versions. Each version has the form of list of adjectives. The results shall be calculated separately for the two subscales -PU (positive feelings) and NU (negative emotions). Alpha Cronbach's coefficients of this subscales are in the range of 0.73 to 0.95. Validity and reliability of the questionnaire is satisfactory [14] .
The Food Intake Frequency Questionnaire (FQQ) by Lidia Wądołowska was used in this study. The FFQ is a semi-quantitative food intake frequency questionnaire. FFQ is an advanced tool which allows you to assess the frequency (times / person / day) and quantity (g / person / day) of food customarily consumed per year. FFQ validation studies are actually conducted. These studies are aimed at develop a procedure for estimating the energy value and nutrition declaration normal food rations. The respondents evaluated the frequency of consumption of various food groups using 6-point scale (1 -never or almost never, 2 -Once a month or less, 3 -a few times a month, 4 -few times a week, 5 -everyday, 6 -few times a day) [15] . The following product groups were analyzed:
1. sugar used to sweeten beverages, 2. honey used to sweeten foods and beverages,
The relationship between emotional state and... 3 . Chocolate, chocolate candies and bars, 4. no chocolate candy, for example, fruit candies, caramels, jelly beans, fudge, toffee, 5. Biscuits and cakes; 6. Ice cream and pudding; 7. Sweetened Beverages. Respondents taking part in this research filled up the all FQQ questionnaire although for the purposes of this research analyzed only the frequency of consumption of foods rich in carbohydrates -especially in simple sugars and glycogen. This procedure was used to ensure the correctness of the methodological. This approach are meant to partial masking the main purpose of the study and obtain a more reliable results.
Statistical analysis was performed using statistical package Statistica 9.0. The criterion for statistical significance was set at p ≤ 0.05. The Spearman's rank correlation coefficient is used to examination the relation between the analyzed variables. Advanced structural equation models were developed using AMOS 21.0. The structural equation analysis (SEM) was used in this study. This method allows to assess the impact of one variable in relation with another one, and therefore refers to the direction of the relationship. The standardized path coefficient values was used in the present study. This coefficient informs how change the variables which is effect if the variables which is cause changes by one unit.
Results
The mean age of respondents taking part in the study was 23.2 ± 3.7 years old. All study subjects were divided into two groups in terms of gender.
The first group consisted of 60 women aged 18 to 38. The mean age of women participating in the study was 22.9 years (SD = 3.58). The second group consisted of 60 men aged 18 to 37. The mean age of men in the study was 23.87 years (SD = 3.86). There were no statistically significant differences between the analyzed groups with respect to age by using the Student's t-test for two independent groups (t = -0.74, p = 0.46).
The analyzed groups differed in the current body weight (t = -14.53, P <0.01) and BMI coefficient value (t = -3.94, p <0.01). The average weight was 56.12 kg (SD = 6.10) for women and 73.47 kg (SD = 6.95) for men participating in the study. The mean BMI value among women (20.47 ± 1.66) was lower than in men (22.45 ± 3.52).
The study showed no statistically significant differences between women and men in terms of current positive (t = -1.36, p> 0.05) and negative (t = 0.53, p> 0.05) emotional states by using comparative analysis ( Table  1 ). The similar analysis results were obtained in terms of relatively constant emotional features. Women did not differ from men in terms of both relatively constant positive emotional features (t = -1.27, p> 0.05) and relatively constant negative emotional features (t = -1.71, p> 0.05) ( Table 1 ). The men declared more often sweetened beverages consumption compared to women. This observed differences were statistically significant (t = -2.89, p <0.05). There are no statistically significant differences in the case of other analyzed food products groups ( Table 2 ). The frequency of ice cream and puddings consumption showed a significant correlation with the current positive emotional state (rho = 0.21, p <0.05). These dependence were not observed in the case of the declared frequency of sugar, honey, chocolate, candy, candy bars, biscuits and sweetened beverages consumption ( Table  3 ). The current negative emotional state negatively correlated with the declared consumption of cakes and biscuits (rho = -0.15, p <0.05). There were no statistically significant correlation with the current negative affection status in case of the other analyzed frequency of selected food groups consumption ( Table 3) .
The statistically significant associations relatively constant emotional features with the declared use honey to sweeten foods or beverages on the one hand, and cakes and biscuits consumption on the other hand was demonstrated in this study. The frequency of honey use to sweeten foods and beverages positively correlated with a relatively constant positive emotional features (rho = 0.21, p <0.05). The cakes and biscuits consumption showed a negative correlation with a relatively constant negative emotional features (rho = -0.23, p <0.01). there were no statistically significant relationship with relatively constant emotional features with other analyzed food groups (Table 3) . The declared frequency of biscuits and cookies consumption by women showed a positive correlation with the current positive emotional state (rho = -0.22, p <0.05) and positively with the current negative affective states (rho = 0.24, p <0.05), as well as a relatively constant negative affective features (rho = 0.20, p <0.05). There were no such relationship in case of the other analyzed product groups (Table 4) . A slightly different observation were noted for men. The sugar use to the sweeten beverages negatively correlated with the current positive emotional state among men (rho = -0.21, p <0.05). The honey use to sweeten foods and beverages was The relationship between emotional state and... characterized by a relatively positive permanent features in men (rho = 0.25, p <0.05). The frequency of cakes and biscuits consumption showed a negative relationship with relatively constant negative emotional features in the case of a male (rho = -0.27, p <0.05). There were no such relationship in the case of current positive and negative emotional states. It was interesting to obtain statistically significant results which showed a positive correlation between the ice-cream consumption of ice-cream and the positive emotional state (rho = 0.24, p <0.05) on the one hand and a negative emotional state (rho = -0.23, p <0.05) on the other hand among men. This dependence has not been demonstrated among women (Table 4 ). It have shown that the BMI value positively correlates with the frequency of sweetened beverages consumption among women in this study (rho = 0.23, p <0.05). In contrast, this observations are for men. The men's BMI negatively correlated with the declared frequency of the sugar use to sweeten beverages (rho = -0.27, p <0.05) and positively with the honey use to sweeten foods and beverages (rho = 0.24, p <0.05). It was not observed in the case of women. It did not show dependence between the BMI and chocolate or chocolate products consumption among women (rho = -0.05, p> 0.05), as well as men (rho = -0.16, p> 0.05).
The relatively constant negative emotional features among women has a direct positively impact on the frequency of ice cream and pudding consumption. This negative emotional features have both direct and indirect negative impact on the frequency of cakes and biscuits consumption among women. The relatively constant positive affective features among women are characterized by both direct and indirect effects on frequency of cakes and biscuits consumption. There were no impact positive emotional features on the frequency of ice cream consumption among women. The developed model of the relationship between consumption of selected products groups (ice cream, cakes and biscuits) and current emotional states on the one hand and relatively constant emotional features on the other hand shows mutual constellation of positive and negative emotions. Results showed that positive and negative emotions among women complement each other and constitute a separate dimensions (Scheme 2).
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Discussion
These research results confirmed the relationship between current affective state and consumption of certain products groups containing carbohydrates -especially in simple sugars and glycogen. These dependences were observed in the case of ice cream, puddings, cakes and biscuits, which were noted in both women and men. The model equations analysis showed different mechanisms of the relationship between emotions (positive and negative) and consumption of products containing carbohydrates -simple sugars and glycogen -(for example, ice cream, cakes and biscuits) in terms of gender. Women were characterized by a more complex interrelationship between the emotional states and the emotional features relative to each other. Many psychological studies have shown differences between women and men in terms of emotional functioning in different areas of life [16] .
The research in the field of food science have showed the existence of different volitional factors in the case of gender, which directly or indirectly are related to eating behaviour [9, 17, 18] .
The relationship between emotional state and... The problem of relationship between emotions with the consumption of food is very often studied area [9, 10, 11] . In presented study, it have showed that both positive and negative emotions are related to eating behaviour. These results undermine the commonly prevailing views on the so-called emotional eating. The literature often notes that the emotional eating is associated with the consumption of food under the influence of negative emotions such as sadness, anxiety, etc. [12, 19] . The presented results of study indicate that food consumption is associated not only with negative emotions, but also with the positive emotions. In addition, positive and negative emotions are relative to each other in two different dimensions.
The innovation of this study is that relationship between positive emotional states and declared the consumption of foods containing carbohydrates -simple sugars and glycogen. Currently, these subjects were rarely discussed in the literature. The potential relationship between positive emotions and food consumption pointed out Cavallo & Pinto [20] and Wolff et al [21] .
The obtained results are in contrast to reports suggesting a direct relationship between emotions and consumption of chocolate. This observations were cited in the literature by Small et al. [22] and Ottley [23] . The discrepancies between these scientific reports can be explained by the fact that researchers did not ask respondents directly about the consumption of products containing carbohydrates -especially in simple sugars and glycogen -in the present study. Firstly, researchers have assessed affective state of respondents and then diet was analyzes. Perhaps organoleptic properties have a greater impact on the frequency of chocolate consumption than emotional states. Many studies have shown that sensory qualities of chocolate also can be an important motivating factor for the consumption of this product [24] . The lack of relationship between consumption of products containing chocolate with affective state can be an important area of potential therapeutic interactions, especially in the field of dietetics. This highlights the innovative and practical aspect of the present study.
It should be noted that there are scientific reports suggest a significant relationship between affective state and the ice cream consumption [25] . These results confirmed this relationship, too. The interesting observation was recorded using the method of structural equation. The relatively constant negative emotional features both directly and indirectly have influenced the frequency of ice cream consumption among women. The current positive emotions were characterized by a direct influence on the frequency of ice cream consumption. These observations were not recorded in the case of current negative emotional states. The positive current emotional states among men were characterized by a direct influence on the frequency of ice cream consumption. The relatively constant negative emotional features did not affect the frequency of consumption of ice cream among men.
The affective state had a significant relationship with the frequency of consumption of foods, such as biscuits and cakes. This relation was particularly important, especially in women. The frequency of cakes and biscuits consumptions among women were associated with a relatively constant emotional features (negative and positive) and current affective states (both positive and negative). This suggests that positive and negative emotions have a significant roles in the consumption of cakes and biscuits in women. The further studies should be conduct to clarify this mechanism in psychological and biological dimension.
The frequency of biscuits and cakes consumptions among men were associated with a relatively constant negative emotional features and current negative emotional states. The positive emotions were not characterized by the influence of the frequency of cakes and biscuits consumption among men.
Increased consumption of analyzed product groups can contribute to weight gain, and thereby lead to the development of overweight and obesity [3, 4] .
Characteristics of nutritional behaviour undertaken in terms of emotions should take into account three important factors:
1. Gender -The different observations were demonstrated for men and women in terms of eating behaviour; 2. The emotions severity, both positive and negative; 3. The nature of these emotions, ie, a relatively permanent emotional features or current emotional state. This study suggests further research in this three area. Simultaneously, the presented results have some methodological limitations. These include: the small size of the group, purposeful selection of the respondents and only single measurement variables. This obtained results should be interpreted very cautiously bearing in mind these methodological limitations.
Conclusions
The current emotional status and relatively permanent emotional features show a significant relationship with the frequency of foods rich in carbohydrates -especially in simple sugars and glycogen -consumption of in both women and men. This demonstrated relationship may be applicable in the first degree prevention and clinical practice, but should take into account gender differences.
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